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. ^ * PART III. 

To survey with the Chain and Cross. 

PART IV. 
To survey with the Chain only. 
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Rales for parting off any given portion of a Field, in form of a Triangle, Square^ 
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A full explanation of the method used by the most eminent Surveyors, in mea* 
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Five Copper-Plates, an^ an engraved Fac simile of a Field-Book. The Plates 
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To Survey by measuring the Angles and Lines. 
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ADVER TISEME NT. 



IN thefQllmving Treatise^ the Author does notpre^ 
tend to any new Discovery, or to convey Instruction to 
the experienced Land'Siirveyor ; his only aim is to sup- 
ply *the deficiency of a Book, proper to be introduced 
into SchoolSy . to instruct Boy^ in the first rudiments of 
Land-surveying by the Chain and Cross : and as he 
wishes to render it as useful as possible to young 
people, he will thankfully receive any information, 
from persons conversant in subjects of this nature, to 
render another Edition more complete. 



In Paet IV, the Student will find a repetition of a few of the 
Rules before explained m P^rt 11; but as the same occur in two 
distinct methods of Surveying, it was thought best to avoid a 
reference to former pages. 
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A LIST of GRAPHICAL IKSTROMEKT S for the tJee df tho 
Young Surveyor, as made at the lowest Prices, by W. and 8. 
Jokes, Matktnmtkal^ ^. Instrument Mtdten, 30, Lower 
Holboum, London. - 

One-foot box feather^edged Plotting Scale, divided ^t 

the edges in various parts of the inch, to order, each 6 
Ditto ivoiy ----♦. --^.-----^-O 

-Four-pole Gunter's Chain, 9s. of stout wire - , l* o 
Four-pole Measuring Pocket l*apes, in leather boxes 
Six- inch full case of steel jointed Instruments, ivory 
Plotting scale, ebony six-inch parallel ruler, and 
brass senucircular Protractor -------i i 

Ditto with ivory Sector --/----^-,-l 8 

Best Cases with best spring Instruments - - - - 2 ' 5 

A pocket brass Cylinder Cross, without Staff - - - 10 
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PART THE FIRST. 



PRACTICAL GEOMETRY. 



Definition^. 

1. A Point is the beginning of magnitude, 
and has neither lengthy breadth, nor thickness. 



2. A Line is length without breadth. 



3. A Straight Line is the shortest which can 
be drawn from one point to another. 



4. Parallel Straight Lines are equally distant 
in all their parts, and if produced ever so far 
both \(rays would never meet. 



B 



PRACTICAL GEOMETRY. 



5* An Angle is the meeting of two lines in a 
pointy but not' so as to form one straight line. 




m 

6. When one Straight Line stands on another 
and makes the angles' on each side equals both 
angles are right angles, and that line whi<;h 
stands on the other is a perpendicular to it. 






mr 



7; An Obtuse Angle is greatjbr than a right 
angle. 




Practical geometry. 



B 



^ 8* An Acute Angle is smaller than a right 
angle. 




9. A Circle is a plain figure^ boi|n(led by one 
curved linp which is calkd 4h€ ^icumference) 
and is every where equally distant from the 
point C witl)in the circle^ called the centre* 




B# 



it PltACnCAL GEOMETHY^, 

15. A Straight Line cutting off Atiy fioriion 
of ft circle^ greater or less than asemicircle, an4 
bounded by the circumference is called a Chord, 
fis A B^—fLast Figure.) 

16. And thift part of the circumif^rehce which 
is cut off by it is called an Ai*P> a^ A B C.*-^ 
(Last Figuri.) . ^ - 

V 

ly. All figiit^ edilfaiiied by three straight 




18. An Equilateral Triangle has all its si4^ 
#jid all its angles eqaal. . 




PRACTICAL GEOMETRY. 



19. An Isosceles Triangle ]ias hrpof its.si^es 
and two of its angles bqual. 




20. A Scalene Triangle has all its sides and 
all its angles unequal. ' 




B4 



PRACTICAL GEOMETRY, 



21. A Right Angled Triangle has one right 
angle. \ 




22. An Obtuse Angled Triangle has one 
obtuse angle. _ 




V 



23. An Acute Angled Triangle has three 
acute angles. 




PRACTICAL GEOMETRY. 



. 24. An Hypotheniise is the longest side of a 
right angled triangle, the bottom side is the 
Base, and the other side the Perpendicular. 




Base 



25. All figures contained by four straight 
lines are called Quadrangles or Quadrilaterals* 



tt 



26. A Square has all its sides equals and its 
angles right angles. 




to 



PRACTICAL GEOMETRY. 



. 27. A Rhombus has all its sides ^aal^ but 
its angles nol right angles; ^ 




28. A Parallelogram has its opposite sides 
parallel. 



29. A Rectangle is *a Parallelogram whose 
angles are all right angles. 




•> 



PRACTICAL GEOMETRY* 



IV 



30. A Rhomboid is a Parallelogram whose 
angles are not right angles « 



'■ I f I III 



31. All other foar sided figures are called 
Trupeziums. . ' T 




32. A Tf a{)e20id is & Trapezium that faac 
tyro of it$ sides parallel to each other. 



i^m 
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PRACTICAL GEOMETRY. 



33. A Line drkwn from one angle ofa figure 
16 another is called the Diagonal. 




34. All figures contained by more than four 
sides are called Polygons. 




 
35. All Regular Polygons are named accord- 
ing to the number of lines they are contained 

1 • ' • ■'■'■*''. 




PRACTICAL GEOMETRY. 



»3 






1 1 



PROBLEMS. 



PROBLEM I. 



Xo Insect a given line A B. 

. D 




On the centre B with any radius greater that half 
the line, describe the arc a a. 

With the same radiu^ and A as a centre, descrtt>e 
the dtc bb. 

Through the points of intersection draw the line 
C D9 which will divide ^the given line into two eqqal 
parts. 

N^B. £ D is a perpendicular raised in the middle 
ofihelineAB. 



PRACTICAL GEOMETRY. 



^5 



PROBLEM II. 

To erect a perpendicular from a given point 
C in a given right line A B. 






B 



When the given point is near the middle of the line, 
set off two equal distances from it on the line A B, as 
C II and C *. 

With any radius greater than a C, and a as a centre, 
describe an arc. 

With the ^ame radius, and 3 as a centre, de3cribe 
another arc cutting the former in D. • 

Draw the line C D^ which will be the perpendicular 
required. 



i6 



PRACTICAL GEOMETRY. 



When the given point C is at the end of the line 
or near the end. 




J>/ 



/ 






^. 



EX > 



J^B 



Take any point as D for a centre, and with the radius 
D C, describe an. arc cutting A B in £ and C. 

Draw the line E F. through the point D, cutting the 
arc in F. . ' 

Through the intersection F draw the line C G, which 
will be the perpendicular required. 

Another Methqd. 




PRACTICAL GEOMETRY. 
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With the given point G for a centre, and any con« 
venient radius, describe the arc A B. 

With the same radius, and A for a centre, cross the 
arc in D. 

With the same radius, tod D for a centre, describe 
the arc £ B C cutting the arc A D*B in B. 

With the same radius, and B for a centre, cross the 
last arc in £• . 

Draw the line £ C, which will be the perpendicular 
required. 



PROBLEM III 



4 

Ta let /all a perpendicular from a given point 
C, on a given right line A B. 



Cass L- 
ofthc line. 



When the point is nearly opposite the middle 




With C as a centre, describe an arc cutting the given 
line in two places, D and £^ 

C 



i9 



PRACTICAL GEOMETRY. 



With D aa a ccntrcy and a: tzAlw loogtr thfto. D G, 
describe the arc a a. . 

^ Witbvihe aame radius, and £ aa a ^entre^ describe 
an arc cutting the first in F. 

Draw the lint C J.-*-^C G is ibe pcrpnndioilar 
required. . . 



Cas;^ IL^'-rWhm theghmpcmt C is nmirif cfposita the 
md of the line. 



\ ••<.. 






\ 
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\ 



TX, 
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From the point C, draw a line touching the given 
line in D. . 1 

, Bisect G IX lA^^ ^- -: 

With thcxradius H G, and as a centre^ describe the 
arc C ED.. 

Draw the line C £9 which will be the perpendicular 
required. - 



.<» » 



PRACTICAL GEOMETRY. 
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Another Methoo. 



E 



D 







-B 



Take twd poIm»*D aAd £, in the given line. 
On^D, wfth the ra^iios D C9 describe an arc. 
On E, wjth the radius E<Jf d^^rfibe another. 
Through! the piiints of iijtetsection C and F draw a 
line.— — C JG wHl be the perpendicular required. 



PROftLEM IV. ^ 

To divide a given angle B. AC into two equal 
parts. V 



f r. 




Ca 



\ • 
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PRACTICAL G£QM£XRY« 



On the centre A; describe the arc D £• 
/ On the centre' D, with any radius 'longer dian half 
of D £, describe the arc a a. 

On the centre £9 with the same radiusy describe 
another arc cutting the former in G. 

Draw the line A G, which will divide the angle 
B. A C into two equal parts. 



PROBL£M V. 



To divide a right angle A B Q into three equal 

parts. 

C 




') 



w y. 



i ; 



.:\' 



With B for a centre, describe an arc 1) £« ; 
With the same radius, and £ for a centre, cross the 
arc in ^. 

* 

With the same radius, and D for a centre, cross the. 
arc in ^. . ' 

Draw the lines a B and ^ B, and the angle will be 
divided into three equal parts. 



PRACTICAL GEOMETRY. 
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PROBLEM VI. 

To make an angle equal to a given angle ABC. 



• * 



B 




« t 




. Draw the line C D. 

With P for a centre, draw an arc £ F. 

With the same radius, and B for a centre^ draw the 
arc G H. 

Set the distance G H ofiFfrom £ to F. 

Through F, draw the line D I, and you will have 
the akigle r^ttired. 



Ca 



/ 



Ift HlACTICAL GEOMETRY. 

\ — 

PROBLEM VIl. 

TV ^mi^ A givm lin$ A B »n^ any nnmi^er of 
equal parts. 

49 — * — 

^ ^ 

4e -^V \ 

; X ''>: i"*" 

X— •••• • ^ 

Draw the line AC. 

Make an angle s^t R, equal to that at A. 
' With any convenieat dmancc, set off tha number of 
parts requtced (suppose 4,) from A towards C. 

With the same distance, set off the number of parts 
from B towards D. 

Draw the Unes (t. 3) «. 2} &c. which wfll divide the 
line AB as was required. ^ 

PROBLEM Vin, 

To draw a line parallel to a givm Hm A B, 
which shall pass through a given point C. 



/ 



d\ 



"F 






A ^"^  — B 



PRACTICAL GEOMETRY. 
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Take any point D, in the line A B, and draw the 
^ line DC. 

Make the angle £ C D equal- to C D B. ^ 
The line E F will he parallel to A B. 

PROBLEM IX. 

To draw a line parallel to a given line^ at a 
given distance. . 



^F 



H 



3=» 



Tsn 






\ 



\ 
\ 



at. 



D 
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Take two points C and D, in the given line. 
Take the given distance for a radius^ and with C 
and D as centres^ describe the arcs £ and F. . 

Draw tliejine (a H, touching both arcs without cut- 
ting them> which will be parallel to A B. 



C4 



PRACTICAL GEOMETRY. 



PROBLEM X. 



upon a givm right Une AB, to male an epiil^ 
teral Triangle, 







With the radius A B^ and A as a centre^ describe an 
arc. 

With the same radius^ and B as a centre^ cross the 
first arc in C. 

Draw the lines C A and C B^ which will complete 
the triangle ABC. 



PRACTICAL GEOMETRY. 



PROBLEM 'XI. 



9 ^ 

To make a Triangle v^hose three sides shall be iquud 
to three given straight lines ^ ifarvy txbo. of the 
given lines, are greater than the third. Let 
A, B, C, be the three given lines. 

4 



^■■■ 



B 




Draw the line D £, equal to A. • 

With a radius equal to B, and D as i^ eenti^^ dei^ 
cribe'an arc. 

With a radius equal to C| and £ as a centre, cross 
the first arc in F. ' 

Draw the lines F D, F £^ which will complete the 
triangle required* 



tc 



PRACTICAL GEOMETRY* 



PROBLEM XIL 



To divide a given Triangle ABC, intoany mum- 
bet of equal parts, (suppose 4. J 



/• 




Divi4e one of the sides into as many equal parts as 
the triangle is to be divided into. 

Draw lines from .the opposite yi^e tQ the; ^iiti of 
^visioo D^ IB^ F» irhkb wiU divide t)ie triangle as vas 
required. 



• k 
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PRACTICAL GEOBfETS,Y. 



PROBLEM XIII. 

Zb describe a Square, itj6o» a given line Afi. 

G 



• » ., 



A. 



lUuc a perpeadkular, at one end of die given fine. 

Make the perpendicular B C, equal to A B« < • 

Wilib die radktt A B^and C ^ accatre^ desccibe an 
arc. I 

WiA the same vtdiusy and A ai a^ centra deseiihe an* 
otner arc crossing the firU in D*. 

pmw the ImtSL D C^ DA, which viiil*€oiapVeie the 
Square required. 



J 



PRACTICAL GEOMETRY, 



PROBLEM XIV. 



To describe a Rectaagiei whose length and breadth 
shall be equal to two given lines, A B and C. 




/ • 



Raise a perpendicular at one end of the longest line^ 
as at B. - 

Make the perpendicular B D| equal to the shortest 
line C. . / 

; With tfae.radiu$ AB^and Dasa centre^ describe an 
arc. 

« With the radius C^ and A as a centrei describe an- 
other arc crossing the first in £; 

Draw the lines D £ and A £9 whiofa will complete 
the Rectangle required. 



X ) 



PRACTICAL GEOMETRY. 



PROBLEM XV. 



4 

Tofini the Certtreof a givenxircle. 



D 




Draw any cB^rd A B, and bi^ecft it at right angles 
with the perpcndiciiTarO-Dr^''''''^ 

•Bisect C D in £) which will be ihe centre of the 
circle required. ,^ . 



I • 



I » ^ 



» 1 * 
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PRACTICAL GBOMETRT. 



PkOBL£M XVt, 

Through three given points A^ 8 and C| to des* 
cribe the circumference of a Circle. 







f ? 



Draw two right lines A B and B C, joining the 
points A B and fi C. 

Bisect these two lines with two others drawn at right 
angles to them^ and produce them till they meet in the 
point D. 

With the radius D B^ or DC, or D A, an^ D as a 
centres describe a circle which will pass through the 
points required* 



PRACTICAL GJSOMETRY* 
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PROBLEM XVII. 



To draw a Tangent to a given circle y that shall 
pass thnyagh a given point A^ in the circle. 




Draw the radius A O. 

Erect a perpendicular at the end otit A 

Produce the perpendicular to D. 

C D, will be the Tangent required. 



t: 
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PRACtlCAL GEOMETRY. 
Cask Ih^^When the given point A, is without the circle* 




/ 



Draw the line A B from the given point, to the cen- 
tre of the circle B. 

Bisect A B, in C« 

With the radius C B or C Ai and C for a centre, 
describe the semicircle A D B, cutting the given ciri:le 



inD. 



{• :. ,'- 



Draw A D, whiqh will be the tangent required. 



PROBLEM XVIII. 



• 



• • 



To inscribe a Circle, in a given triangle ABC. 

- C 
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Bisect any two angles with two lines, these lines 
will intersect in the point D, which is the centre of the 
Circle. 

Set one point of the compasses in D, and open them 
till the other point will touch any side of the triangle 
without passing through it; with that radius describe 
the Circle. 



PROBLEM XIX. 

t 

To inscribe an Equilateral Triangle^ in a Circle. 



* 




With the radius of the circle, and any point A in the 
circumference as a centre, describe the arc BC. 

Draw the line B C, which will be the side of the 
Equilateral Triangle required. 



n 
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PRACTICAL GEOMETRY. 



PROBLEM XX. 



To inscribe a Square, in a given circle A B C D. 




•••••••-•••••*7| ^r\ 



Draw two diameters A B and C D, cwssing each other 
at right angles. 

Draw the lines A D, D B, B C and A C, which will 
form the Square required. 

PROBLEM XXL 
To inscribe a Pentagon^ in u given circle. 
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Draw two diameters AB and C D, at right angles. 

Bisect a radius £ D^ in F« 

With the radius FA| and F as a centre^ describe the 
arc A G. 

The distance A G, is the side of the Pentagon re«> 
quired. 

• PROBLEM XXII. 
To inscribe 0n JSixagqn^ in a given, circle. 




Take the radius ^f th? c.irclea 9Xii c«nry six times 
round the circumference* 






D» 
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PRACTICAL GEOMETRY. 



PROBLEM XXIII. . 

To inscribe an Heptagon in a given circle. 




With the radius of the circlei and Any point A in 
the circumference as a centre, describe the arc B C. 
Draw the line B C, and bisect it in D. 
D B or D C^ is the side of the Heptagon. 

PROBLEM XXIV. 
To inscribe an Octagon, in a given circle. 

A  




\ 
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Draw two diameters A B and C D, at right angles. 
Bisect the arc A C, in £. 

Draw the line A £, which will be the sjde of the 
Octagon. 

, PROBLEM XXV. 

r 

T0 inscribe a Nonagon^ in a given circle. 




With the radius of the circle, and A as a centre, de* 
scribe the arc £ F. 

Divide the arc £ A F, into three equal parts. 

The chord of any of them will be the side of a.Non^ 
agon. 



1>8 
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PRACTICAL GEOMETRY, 



PROBLEM XXVI. 



To tnscTiie a Decagon^ in a given circle. 




Draw two diameters A B and C D, at right angles^ 

With the radius of the circle, and A a3 a centre^ 
describe the arc £ F« 

Draw the chord E F. "^ 

Wiih the i»dlu$ G d mid 6 ts t *oeatrc^ describe 
the arc C H* 

The distande fram H to thr cttftre I^ tstlic flid« cif^ 
Decagon* 






PRACTICAL GEOMETRY. 
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PROBLEM XXVIL 



Tot describe a circle, about a given triangle ABC. 




Bisect any two sides with two lines at right angles^ 
these lines will intersect in the point l>f which will be 
Ae centre of th6 circle. 

With the radius D A^ D B, or DCj describe a circle. 



Di 
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PRACTICAL GPOM£Tll%. 



PROBLEM XXVIII. 

To describe a circle^ abotit • a given sfuare, 
ABCD. 

A 



B 




JDraw the two diagonals) A C, and B 

The- intersection £ is the centre, and the lines A£^ 
B E» C £« and D £ are* radiir vith which draw (he 
circle. - . " 

Note.— The c^tres of all regular ' Polygons^ may 
be found by bisecting two adjoining sides, pr two an- 
gles with two UneS| which wiU intersect each other in 
the centre. 



/ 
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PROBLEM XXIX. 



To describe a square, about a given circle, . 



-,H 




Draw two diameters AB and CD, at right angles. 
. Through the!*point A, draw a line parallel to C D. . 
• Do the same at B. 

Through the point C^ draw a line parallel to A B« 

Do the same at D. 

These lines will intersect in the points £ F and G H^ 
and form a square* ' * 



J 
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PRACTICAL GEOMETRY. 



PROBLEM XXX- 



To describe ar^ regular Polygon about a circle. 




Inscribe a polygon^ with the given iramber of sides ' 
in the circle. ' 

Draw tangents to the circle at the angalar points, 
which will intersect each otfaer^ and foioi the Polygon 
required. , 



PROBLEM XXXL 
To make a regular Pentagon, on a given line A B. 




^ PRACTICAL GEOMETRY. 4S 

Draw BC perpendicular to AB, and equal to half 

of it. 

Draw A C, and produce it till C D is equal to CB. . 
With the radius B D, arid A as a centre, describe an 

arc. 

With the same radius, andB as a centre, cross the 

firist arc in E. . 

With the jadius E A or EB, and E as. a centre, de- 
scribe a circle. . ^ 

Apply the given line five times round the circum* 
ference of the circle, and the Pentagon /will be formed. 

PROBLEM XXXII. 

To ffwkt (b regular Hexagon on a given line A B. 




With the radius A B, and A as a centre, describe an 

arc. 

With the same radius, and B as a centre, cross the 

first arc in C. 

With the radius C A or C B, and C as a centre, de- 
scribe a circle. 

Carry the line six times round the circumference of 
the circle, and the Hexagon will be made. 



44 



PRACTICAL GEOMETRY. 



PROBLEM XXXIII. 



To draw an Hepta^onf whosf sides shall be equal 
to a given line A. 




Inscribe an Heptagon in a circle) larger than the one 
required. 

Draw the radius C F. 

Take half the diflFerence of the two sides A and C D, 
and set dflF from C to £. 

Erect a perpendicular at £, which will cut C F in G» 

With the radius G F, and F as a centre, describe a 
circle, which will admit the line A being carried seven 
times round it. 

Note — ^This rule will dp for any other regular 
polygon. • 



PRACTICAL GEOMETRY. 
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PROBLEM XXXIV. 



On a given line A B, to describe an Octagon, 








On the ends of the given line A B, erect the inde- 
finite perpendiculars A F and B E. 

Produce A B both ways to m and n. 

Bisect the angles mAF and nBE, with the* lines 
A H and B C. 

Make A H and B C each eiqual to A B. 

Draw H G and C D parallel to A F or B E. 

Make H G and C D each equal to A B. 

On the centre G, with the radius A B, cross the line 
AF in F. 

- On the centre D9 with the same radius, cross the 
lineBSinE. 

Draw the lines G F, F E, E D, which will complete 
the Octagon required.. 



i 
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PRACTICAL GEOMETRY. 



PROBLEM XXXV. 

» • 

To reduce any Rectilinear figure which has mare 
than three sides to another equal to it, but with 
one side. less. — ^For example: 

To reduce the Trapezium AB CD to a Triangle A D E^ 
which shall be ejual to it. 




Draw the diagonal D B« 

Draw C E parallel to D B. 

Produce A B till it meets C E in E. 

Draw DE. 

A D E will be the triangle required. 

Hence any rectilinear figure may be reduced to t 
triangle^ by reducing it successively to g figure with one 
side less, until it is brought to one with Qnly thrM 
sides«->^For example : 



•J 
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To reduce the Polygon ABCDEF to a Triangle I AK 
Tvhich shall be eqwil to it. 




Draw tfie diagonal D F. 

Draw E G parallel to D F till it meets C D produced* 
Join F G, , . 

,The polygon ABCGF is equal to the given one 
ABCDEF. 

To reduce ABCGF. . 

Draw AG. 

Draw F H parallel to AG till it meets C G produced. 

Join AH. 

The Polygon AB C H is equal to the ojtie ABCGF, 

To reduce A B C H. 

Draw AC. « 

Draw B I parallel to A C till it meeu H C produced. 
Join A I. 

The triangle A H I is equal to the given Polygon 
ABCDEF. 



PRACTICAL GEOMETRY. 



PROBLEM XXXVI. 



To make an angle of any proposed number of dc^ 
grees. 





This and the following problem are easiest to be 
done by a protractor^ for want of which draw the line 
,AB. 

Take the first 60 degrees from a scale of chords as a* * 
radius, and with A as a centre, describe an arc B C. 

Take the proposed number of degrees from the scale 
pf chords, and set off from B to C. 

Draw the line AD, and the angle will be formed. 

Note. — If the angle! is to contain more than 90 ^c- 
:grees| it must be taken at twice. 



PRACtlCAL GEOMET&Y; 
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PROBLEM XXXVII^ 

To fivd the nurnier of Degrees contained if\ an 
angle BAG. 





With A for a centre, and a chard of 60 degrees for a 
radius, describe the arc B C. . 

Take the distance BC and apply to the scale of 
. chords, which will show the number of degrees^ 

No T £. — I f the angle contains more than 90 de^grees 
it must be taken at twice* 



«o 



PRACTICAL GEOMETRY. 



PROBLEM XXXVIII. 

To^ 4raw an Oval, whose two diameters shall be 
equal to two given lines^ A and B. 




B 



Draw two diameters equal to the two given lines, 
crossing each other in the middle at right angles. 

Take two thirds ^ of the difference of the diameters, 
and set off from the point of intersection C, on each 
^ side the longest line at D and E. 

With the radius D £9 and D or £ as a centre, cross 
the shortest diameter in F and G. 

With the radius D H,and D as a centre, describe a 
circle. 

With the same radius, and E as a centre, describe 
another circle. 

With the radius G K, and G as a centre, describe the 
arc L M. 

With the same radius, and F as a centre, describe 
the arc N 0| which will complete the Oval required. 



PART THE SECOND. 



TO MEASURE LAND, 
And find the content without ^ib/^tV^, or using a chain. 



Amiy person by half an hour's practice can as- 
certain what length in yards he passes over^ in 
stepping an hundred paces^ and by that means 
can find the length of any line^ by walking over 
it^ near enough for commph occasions. This 
being allowed : 

The next thing necessary to be understood, 
is some of the properties of a Triangle. 

The lower side is called the base, and a line 
drawn from the angle opposite, the base, and 
falling upon it at right angles, is called a per- 
pendicular. 
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TO SURVEY 



If these two be multiplied together, and the 
Product divided by 2, the Quotient will be the 
Content. 

The length of the Base is easily measured, 
the only difficulty is in getting a true Perpen- 
dicular, to effect which procure a cross, which 
may be made of a square .piece of wood^ with 
two grooves cut across it at right angles. 
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WITHOUT A CHAIN. 
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This must be fastened on a Staff about 4 feet 
long. 




V 
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TO SURVEY 

« 

To survey the triangle ABC. 

c 




A D B 

Place marks at A B and C. 

Measure from A towards B till you think you are 
opposite the mark at Q, there place the cross at D, 
apply your eye to one end of the groove, and turn the 
cross till it is in such a position that you can see the 
mark at A, and the mark B when you look through 
the other end. Look through the other groove, if you 
can see the mark at C you are in the right place to 
measure the perpendicular ; if you cannot see it you 
must move the cross backwards or forwards, till you are 
in a position to see the three marks through the grooves 
without moving the cross. 

Allow the length of the Base to be 145 yards, and the 
perpendicular .84 yards, the content is found thus: 

145 Base 
84 Perpendicular 



580 



ii6o 



2) 12180 



6090 Content in Yards. 
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Divide the content in yards by. 4840, (the num. 
ber of Square Yards in an Acre,) the quotient will 
be acres, the remainder, if any, multiply by 4, and 
divide as before, the quotient will be roods; multiply 
the remainder by 40, and divide as before, the quotient 
will be poles, thus : 



• 


484,0) 609,0 (1 Acre,) 
.484 




. "5 




4 . 


* 


484) 500 (1 Rood 
•484 




16 


. 


40 • 


« 


.484) 640 (j Pole 
484 


% 


156 


A 
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Content i 


1 t 
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TO SURVEY 



To survey a Field with four sides. 




Measure a diagonal across it, which will divide it 
into two triangles, and measure a perpendicular to each 
triangle.* 

To find the Content. 

Rule. — Add the perpendiculars together, multiply 
by the diagonal and divide by 9, the quotient will be the 
content in yards, which divide by 4840, &c. as before. 



 Note, Every Trapezium will admit , of two Diagonals, it is 
best to choose the longest. 



WITHOUT A CHAIN. 17 



g > Perpendiculars 



»43 
165 Base 



2288 



*) 23595 



4840) 11797 (2 Acres 
9680 

2117 
4 



4840) 8468 (1 Rood 
4840 



36a8 
40 



484,0) 14512,0 (so Perches 
968 



483* 
4358 










476 


 


■%. 


: • 


% 




/ Ans. 


A 

2 


• 

R 

1 


29 
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TO SURVEY 



The contents of other Fields may be found by du 
viding them into Triangles^ and proceeding us 
in the two last examples. 



*4r 



/ \ ^ 
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 sto 
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In the above figure measure two diagonals A B and 
A C and three perpendiculars^ two fall on the diagonal 
A By which add together and multiply by the diagonal, 
&c. as in the last example; the other perpendicular falls 
on the diagonal A C, which proceed with as in the first 
example, the two areas will be yards, which add toge- 
ther and divide by 4840 as before. 
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J~}p„p.ndic„..r,»5P«p.naic«U, 



345 625 

580 Base 5000 



276cx> 2) 50625 
1725 

a53*« 



a) 200100 



100050 Area of the a Triangles 
25312 Area of the i Triangle 

4840) 125362 (25 Acres 
9680 

28562 
24200 



4362 
4 



4840} 17448 (3 Roods 
i45«o 



2928 
40 

484}0) 11712,0 (24 Perches 
c^8 

2032 
1936 

"l6 



A R ¥ 

Ans. 25 3 24 
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TO SURVEY 



What is the Content of the following Field P 




WITHOUT A CHAIN. 6i 
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6760 


1044 




11136 


) 


6700 


28 Perpendic 


3164 


113 Base 


2) 21060 


364 




28 . 


484,0) 1053,0 (2A 




968 


3164 


85 




4 




340 (pR 


1 a 


40 


/ 


484) 13600 (28 P 
968 




3920 


- 


3872 


X 


4« 


\ 


« 
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TO SURVEY 



The Content of the following Field is required. 




A R P 

Contents 3 ii 



The Content ofthefolloxdng Field is required.. 




A R , P 

Content 3 ji 37 



WITHOUT A CHAIN. 
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Wim the Fences are not straight, observe the fol- 
lowing directions. 

If they have regular curves as A B, proceed 
in a straight line from A to B, and every 40 or 
50 yards take the distance from the straight 
line to the fence, as 5, 14, &c* these are callpd 
Offsets. 




Rule for finding the Area of Offsets. Set each 
offset down twice, except the first and last, which set 
down once, add them together, and mUUiply by the 
straight line, divide the product by the number of 
offsets set down, the quotient will be the content in 
yards, let this be added to the area of the triangles, and 
divide by 4840, &c. 

Note. The foregoing Rule will do very well for 
rough calculations, but a more correct one, though not 
so expeditious^ is given in Part the Third. 
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TO SURVEY 


172 

420 




3440 
688. 


« 


2) 72240 




36120 Area of Triangle 
1350 Area of Offsets 


484.0) 3747.0 (7A 
3388 • 

359 
4 




5 

* 6 

14 

14 
8 


484) 1436 (aR 
968 


8 




468 
40 


54 
200 


484) 18720(38? 
1452 


8) 10800. 

1350 Yards, Area of 
— . — - Offsets 


4200 
3872 


328 




* 


A R P 

Ans. 7 2 38 
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If the Fence has not a regular, curve, take the 
distance at every remarkable bend, thus : 




40P Base 
80 Perpendicular 



a) 32000 



16000 
1866 Area of OiFsets 



4840) 17866 (3 A 
14520 



3346 
4 



4840) 13384 (2 R 
9686 

3704 
40 



O 

8 
8 
o 
o 

12 
12 

O 

O 

8 
8 

o 

56 
400 



12) 224CX) 



1866 



484,0) 14816,0(30? 
145* 



2g6 



A 

Ans, 3* 
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TO SURVEY 



The Content of the following Field is required. 



 




/  



WITHOUT A CHAIN. 
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OfFseti 



J23 
30 

153 
260 

9180 
2) 39780 



19890 




4840) 2^5163 (5 A 
24200 



4 , 

3852 (o R 
40 



484,0) 15408,0 (31 P 
1^52 ^ 

888 
484 



AB 

»3 
»4 

14 
5 
5 

17 

17 
o 

o 

8 

8 

»3 

»3 
6 

6 

o 

*89 
263 



0^*7 
834 
278 

\ 
4) 36557 

4) 9»39 



i^B 



2284 



404 



F« 
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TO SURVEY 



The Content of the following Field is required. 




A R P 

Content 3 3 ii 



The Content ofthefoUomng Field is required. 




Content 3 b 37 
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When the Fences are not straight, observe the fol- 
lowing directions. 

If they have regular curves as A B, proceed 
in a straight line from A to B, and every 40 or 
50 yards take the distance from the straight 
line to the fence, as 5, 14, &c. these are callpd 
Offsets. 




Rule for finding the Area of Offsets. Set each 
offset down twice, except the first and last, which set 
down once, add them together, and multiply by the 
straight line, divide the product by the number of 
offsets set down, the quotient will be the content in 
yards, let this be added to the area of the triangles, and 
divide by 4840, &c. 

Note. The foregoing Rule will do very well for 
rough calculations, but a more correct one, though not 
so expeditious^ is given in Part the Third. 
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18 

SO 

20 

as 
25 
30 
30 

36 

«5 

«5 
20 

310 



3»P 
365 

3650 
1095 

12) 113150 

 V  

4840) 9429 (lA 
4840 



4589 
4 



4840) 18356 (3 R 
14520 



«*i 



3836 
40 



484*0) 15344,0 (3.1 P 
»45* 



■»• 



824 

484 

340 



A > R .'P 

Ans. 1 3 31 
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If apiece of land is of a regular width from one 
end to the other, multiply the length by the 
breadth f the product will be the Area. 



484 






\ 



484: 

100 

4840) 4 8400 ( I o_ Acres 
48400 
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TO SURVEY 



If the Fences are straight^ but the Field zvider at 
one end than the other, measure the length and 
breadth across the middle, which being multi^ 
plied together, vnllgive the Area. 




335 

105 

1675 
3350 

4840) 35175 (7 Acres 
33880 

1295 



484*0) 518,0 (1 Rood 
484 



34 

40 . 



484) 1360 (a Perches 
968 

89* 
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PART THE THIRD. 



To Survey with the Chain and Cross. 



xROCURE a Surveying Chain, which must contain 
loo links, and be za yards, or 4 poles in length; 10 
iron rods about a feet long of thick wire, fixed in 
wooden handles painted red. An OfTset'StafF 10 links 
long, divided into links. Several staffs about 6 feet 
long for marks. A Cross, -which consists of 2 pair of 
sights placed at right angles to each other, and strongly" 
fixed on a brass cross : - 



>4 



TO SURVEY WITH 



this when in iise, is screwed on a staff about 43- feet 
long, having a sharp point at the boitom to stick in the 
ground; the four sights screw off, to make the Instru- 
ment convenient for the pocket; and the staff unscrews 
into three parts to go into a portmanteau. Thd ac- 
curacy of this Instrument depends on the si^hts being 
exactly at right angles to each other: — It may be 
proved by looking at one object through two of the 
sights, and observing at the same time, without moving 
the instrument, another object through the other two 
sights; then turning the cross upon the staffs look at 
the same objects through the opposite sights: if they 
are accurately in the direction of the sights it is cor- 
rect. 

An inferior instrument, as described in Part II, may 
be jnade ojF a square piece of wood, with two groves 
cut in it at right angles : 




this must be fastened on a staff of the same length as 
the other. 



THE CHAIN AND CROSS. 
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To survey the Triangle ABC. 

Draw a rough sketch in the field-book,, thus, 

C 



k 
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TO SURVEY WITH 

9 

To find the Content. 



N 



Add the two jierpendiculars together, multiply by the 
diagonal, and divide by 2, the quotient will be the con- 
tent in links, which divide by ic30ooo &c. as before. 

What is the Content of the following Field? 
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g > Perpendiculars 3 5 




,f 



1265 Diagonal 



^385 



• 6925 
8310 

16620 

2) 1752025 
8)76012 



3,04048 
40 

1^61920 



- A R 

Ans., 8 3 



THE CHAIN AND CROSS. 
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All Other Fields may be surveyed by dividing 
them intQ Trapeziums and Triangles, and their 
Contents found as in the two last examples. 

The Content of the following Field is required. 
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620000 
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1890 






132300 
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1833300 
620000 
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THR CHAIN AND feROSS, 



El 



Whai is the CoTitent ofthejbilbwing Field P 
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What is the Qmte^t of the follovdng Field? 
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Ans. 606 
Required the Content of the following Field. 
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What is the Qmbent efth^faUm^ fuUP 
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J7te Qmtent of tke/bHomng Field is requiretL 




THE fciiAiN* ANb CliOSS. 
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When a 6ftundary is not straight, 
^.a^straight Iwe«iust be measured as 
' ftear to it M can be, and offsets 
., measured id a4>erpendicular direc- 
tion from iht chain lihfe id the 
"boundary, at every an^le or corner. 

The offset^ will fortft right angled 
- triangles, as iJ i^5 or trapezoid* ^^cfgh. 

' Rule for doniputing ike Contents 
of Offsets. '".  

For a triangle, multiply the perpen- 
dicular and baid together, and for a tra- 
pezoid muhi^iy the sum of the two 
perpendiculars bjr the base, add all the 
products tof^tdftr and divide by 2, the 
quotient wifl be the content.— Notje. 
When one perpendicular belongs to two 
triangles, as h r, tr^at them as one tri- 
aiYgWf aAd laultiply ad into b€. 

In measuring ft Hne which has offsets, 
note down in the rough sketch the dis- 
tancc of each offset, from that end of the 
line you began to measure from. 

The length of each base may then be 
found, by substracting the first distance 
from the second, the second from the 
third, &c. &c. This will be easily un- 
derstood, by inspecting the annexed 
figure, and the following work. 
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TO SURVEY WITH 



90 

119 
17600 



90 

do 

r 

110 

J 7050 



. » ' 



20 
80 

100 
10000 



60 
140 

160 



60 
80 



4800 



»6o 
40 

10400 



22400 



m il ■! i 



17600 
17050 

10000 

22400 

4800 

10400 
2} 82250 



41125 (kmtent in Links. 
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The foregoing rule will produce the exact 
content when the angles Are formed with 
straight lines; but if the lines are curved ones^ 
there will be a little variation^ as appears by 
the three following figures : 






which will all produce the same content; 
though the first is more than the second^ and 
the third less than the second, by their sha- 
dowed parts* See more on this subject, Part 
the Sixth. 



n 



TQ 51IR.VEV Wrrp 



Tojind the Content ofihefoildtvmg Meid. 
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360 
«40 

600 
810 

486000 
88800 

7500 
.10500 

12000 
11460 

«) 556200 

9,78100 

4 



8,12400 
40 

r 

4,96000 



60 
480 

28800 



20 
60 

80 
150 

12000 



150 
50 

7500 



60 
190 

11400 



50 

SO 

70 

150 
10500 



A R P 

Ads. 835 



It is frequently most convenient to go out of 
bounds and measure an oflFset, which must be $ub* 
tracted as in the following example : 
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335 84© 50 30 30 



580 . 40600 12500 80 6900 
loto 3045 — «50 



5800 345100 toooo 
5800   ' '■ , 

585800 
345100 

lasoo"! 

soooo > Offsets added 
6900J 



970300 
7s8oo Offsets subtracted 



a) 897500 560 560 

  ' 80 50 

4*48750 . 

4 44800 28000 

 • 44800 



i»950o 



38,00 



40 72800 



A & P 

Ans. 4 t 38 
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TO surveV with 



The foregoitag rulies are designed to find the 
content of any piece of land* without drawing 
the plot; but the plot may foe drawn from the 
same memorandums, by noting in what part of 
the base-line the perpendiculars are raised, 
thus: 

Suppofe thefollaxdng rough sketch U he taJkcn 
in the Field. 




Whh a pair of compasses take the length of the 
diagonal A B 670 off a plotting scale^ and draw it 00 
paper. 



THE CHAIN AND CROSS. 
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^yo 



en 



Take the distance of the £ir$t perpendicular 175, and 
set. off from A towards B. 

Take the distance of the second, and set off in the 



same manner. 



From each of these points draw a perpen- 
dicular by Problem 2d^ or with a small square, 
made of brass or wood. 



$• TO SURVEY WITH 

Make die fint perpendicular «i5, and the second 
87a 



I 



"< 



C 



s 



6^0 



I, 
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• 
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• 
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i.D 



Draw tbe lines AC and CB. 
And the lines AD and TUB. 



THE CHAIN ANB CROSS. 



7%e Plot wiU appear thus: 




• \ 



A K B 

Ans. .1 $ 88 






ID SmtVftV WITH 



It is required to draw the Plan and find the Con^ 
tent of a Fields f^^W'^ ^^ following, rough 
sketch* 




FIRST OPERATION. 




THE CHAIN AND CROSS. 
SECOND OPERATION. 




A R » 

Content 803 



It isfequired to df&xo A Pid% and find the Can* 
tent of a Fields from OUfolhmng rough sketch. 



D 




B 



TO SURVEY WITH 



FIRST OPERATION. 




B 



SECOND OPERATION. 




A R P 

Ans. 12 t s 
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Many Fields may be surveyed by measuring 
one diagonal to each^ and perpendiculars from 
it to the angles on each side, which will divide 
it into right angled Triangles or Trapezoids, 
the content of which can be found by the Off* 
set-rule. 

Examples of the two last Fields surveyed by 
this method. 




H 



TO SURVEY WITH 



107^ 
19700 

1004700 
125400 
208000 

2) 1605750 

, 8,02875 
4 



ji 1500 
40 

4,600 



1140 

xio 



»■ ■* 



125400 



.110 

63° 

646 
3«5 



»950 
208000 



530 
505 

2650 
86500 

5167650 



A R P 

Content 8 c^ 4 




A R P 

Cqnient 12 16 
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If the Field has Offsets, the lines to which 
they belong, must be measured as before direc- 
ted ; and in the rough flcetch, note down the 
distance of each Offset from that end of the 
line you began to measure from, thus ; 

Rough Sketch. 



530 



44^ 




' H2 



too 



TO SURVEY 



The foregoing when plotted will appear thus : 




Draw a Plan, and find, the Cdntcnt of a Field, 
from the annexed rough sketch : Plate 2d. 



A R F 

Content 19 1 32 



PART THE FOURTH. 



sm 



TO SURVEY 



WITH THE CHAIN. 



Draw a rough sketch of the Field on paper, 
either by going round it, or by drawing the lines 
as they are measured. 

If a triangular Field is to be surveyed, meas- 
ure the three sides, and note down the length of 
each in the rough sketch, thus : 




B 

755 ' . ' ' 

This must be accurately plotted before the con- 
tent be found. To do which, take the length 
of the longest side off tl^e scale with the com- 
passes, and draw it on paper* 

"3 
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TO SURVEY 



755 



•B 



Take the length, of another line, 'AC 450, set one 
point of the com^afies on A, and draw the arc bi. 



* 



A ••-^ 



i»***i"-**^" 



■B 



Take the length of the other line BC 635} and with 
B for a 'centre, draw the arc c c. 



/"I 

c 



JtfJ" 



fi 



WITH THE CHAIN. 
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Frbm the poiftt of in4eFsectioi>C, draw the lines AC, 
and B C, which will complete the plot. 




B 



Then let fall a perpendicular from the point C, on the 
line AB, by Problem III, page 17 : measure the length , 
of the perpendicular on the plotting scale, and it will be 
found to be 380 links : or open the compasses to such a 
width as will describe an arc touching the base AB, 
without passing through it. 




B 



Measure that distance on the plotting-scale, and it 
will be found the* same as before, 380 -links. 

a 9 

K VL V 

Content 1 1 29 
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TO SURVEY 



To survey a Held which has/our side^. 

Draw a rough sketch of the Field, and a: diag* 

onal across it. Note down the length of each 

side, and the diagonal thus : 

C 



—-^B 




On the diagonal AB, draw the two triapglcs ABC^ and 
ABD, and measure a perpendicular to each as in the 
last example. 

C 




B 



D 

A ^ P 

The Content is 215 , 



WITH THE CHAIN. 



los 



Any other Field may be surveyed iq the same 
manner, by measuring as many diagonals as will 
divide it into triangles. 

Required the Plan and Contend of a Fields from 
the following sketch. 




»o6i 



t^ ! 



TO SURVEY 



Plan. 




A R P 

Content 4 1 13 



Draw a Plan, anijind the Content of the follow^ 

ing Field* 

Rough Sketch. 




WITH THE CHAIN. 



Id? 



Plan 




A R p 

Content 14 3 3 
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TO SURVEY 



Draw a Plan and find the Content of a Field, from 
the rough sketch. Plate ^d. 



850 
350 



235 
530 



445 
«55 



595 
180 



700 7050 
690 H75 



700 107100 

700  ' 



<»■ 



483000 124550 490000 

124550 

107100 



490000 
268oo=AB 

12000=BC 

25 200= CD 
10000= £0 



BC 

300 
40 



CD 

420 
60 



12000 25200 



1278650 
4*750 

2)1235900 

6,17950 

4 



50 
200 

10000 



oF 

30 

230 

6900 



)M< 



,71800 

,40 

28,72000 



D 



,_. # 



2CX) 
.40 



90 



90 

40 



8000 14850 



130 
ICX) 

13000 

14850 

8000 



35850 DE 
6900 oF 



42750 Subtracted 



WITH THE CHAIN. 



109 



A B 



45 190 
220 40 


30 
40 


30 
100 


900 - 7600 
90 

9900. 


70 
90 

6300 


3000 
6300 
9900 
7600 


 


R P 
28 


268o03:AB 


A 

Content 6 


• 

1 

m 



Draw a Plan, and^nd the Content of a Field, 
from the rough sketch. Plate J^h. 



«io 



to SURVEY 



^ What is the Content of the following Field ? 




If the dimensions are taken in yards : 

Divide the content in yards by 4840, (the number 
of Square Yards in an Acre,) the quotient will be acres, 
the remainder, if any, multiply by 4, and divide as be- 
fore, the quotient will be roods ; multiply the remain- 
der by 40, and divide as before, the quotient will be 
poles. 



WITH THE CHAIN. 



tti 



What is, the Content of the triangle ABC, whose 
base is i/^^yards^ and perpendicular Shards? 




D 

145 Base 
84 Perpendicular 



580 
1160 

2) 12180 

484,0) 609,0 (t Acre 
. 484 



"5 



B 



484) 500 (1 Rood 
484 



16 
40 



484) 640 (1 Pole 
484 



156 



A R P 

Content 111 
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TO SVRVEY 



Required the Content ofthefollomng Field P 




A R ? 

Ans. 8 1 29 



What is the Content ofthefoUoxdng Field ^ 



B^ 



/ 




* 

4os ■'■ 


,.:::-. 






580 


p..... ........ 




1 


^***V^ 01 


1/ 



A R P 

lAns. 25 3 24 
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What is the Content of the follymng Field? 




A R p 

Ans. 2 o 28 



The Content of the following Field is required. 




A R P 

Ans. 7 8 7 
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TO SURVEY W|T^ THE CHAIN. 



4 

Find the Content of the following Fields 




A & P 

Ans. 409 



PART THE FIFTH. 



RULES 

To part off any given portion of a Field, in Form of 
a Parallelooram, T'Ri'AKOLE or Square. 



ass 



!tt 



Xo part off a given portion of a Field, on a 
given line in form of a Parallelogram^ when the 
Fences are at right angles. 

Allow the given line AB to be 625 links long, what 
length must be taken on the lines AD and BQ that the 
Parallelogram AB£F may contain one acre, the two 
lines AD and BC, being at right angles to AB. 




It 



Ill 



RULES TO 



Ru L E — Reduce the given portipn of land into links, 
and divide by the Qumber of links in the given line, 
the quotient will be the length of the lines required* 



LINKS. 

looooo in an Acre 
50000 in ^ an Acre 
25000 in a Rood 
6^S in a Perch 



625) 100000 (160 Length of BE and AF 
625 

 Proof • 

3750 625 

3750 160 

1,00000 



PART OFF LAND. 
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If the line AB is 250 links long; What length must 
be taken on the lines AC and BD, to part oiF an acre 
and a quarter in the form of a Parallelogram} AC and 
BD being at right angles^ to AB ? 



D 



8 
10 



2^0 



Ans. 500 Links, 



ii 



1&8 



RULES Ta 



Allow the dwiance from A to C 140 links; What 
length musi be ukenon the line 'AD, to part off an 
acre and an half in the form of a Parallelogram, AC 
and AD being at right angles ? 






B 



107/ 



D 





t 

? 

1 
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• 


• tk >•««>. 


• • « r • . • 


» 




V 






\ 


t 


k 

J 
1 






 
J 



Ans. 1071 Links* 



Note — To measure C n perpendicular to AB, place 
the cross at C in sifch a position, as tQ see the mark at 
B through one sight, and the mark |it A through, the 
other. Look through the other pair qf sights, and ob- 
serve some mark iji the fence DF which can then be 
seen, or place a mark at any convenient distance as at 
0, and measure the length required from C towards (?, 
as C n. 

In the same mannei may the line pn be measured 
perpendicular to AD, or any other line to its base. 



PARf OFF LAtlD. 



»i9 



« 

It is re^fttired to part ^2 Acres 1 Rodd 20 Poles, 
on part of the line AlJ; vit. from CtoD ^45 
links long, inform of a right angled parol* 
lelogram. 



I 









C 845 D 



B 



• I 



Ans. 969 Links. 
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RULES TO 



To part off any given portion of a Field on a 
given line inform of a triangle^ rphen the 
fences are at right angles. 

Rule. Reduce the quantity to links, and divide by 
half the given line, the quotient will be the length that 
must be taken on the adjoining line. 

To these two draw a diagonal, which will complete 
the triangle required. 

It is required to part off 1A1R20P inform of 
u triangle^ on the given line AB, 450 links in 
length; the two lines AC and AR being at 
right angles. 



B 



450 



^mmmmm 



Ans. 611 Links. 
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To part off any given portion of a Field inform 
of a parallelogram^ when the fences are not at 
right angles. 

Rule. Reduce the given quantity to links, which 
divide by the given line, the quotient will be the per-- 
pendicular height of a parallelogram, which will con^* 
tain the given quantity. 

It is required, to part off a parallelogram which 
shall contain i A^Ron the base AB 500 links 
long; the lines AB and AD not being at right 
angles. 

H/ C K 




I 






» 



A. 



B 



Ans. 350 Perpendicular height. 

Measure a perpendicular (60^350) to the line AB, 
and leave a mark at C 

Measure a perpendicular (CD) to the line BC. 
Produce DC at C to E, till DE is eqiial to AB (500). 
The parallelogram ABED will contain the quantity 
required. 



lis 



RULES TO 



Top Art off a given portion of a Field inform of a 
triangle^ when the fences are not at right angles. 

Rule. Divide the given quantity in links by half the 
given line, the quotient will be the perpendicular height 
of a triangle, which will Contain the portion required. 

It is required to part off a triangle on the BeLse 
AB 670, that shall contain 3 A. 3. R. 30 P. 




Ans, 1175 



PART OFF LAND. 
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If there are Offsets on a given line, and those 
Offsets are ta be included as part of the portion 
to be parted off: 

Rule. Find the area of tke offsets, which subtract 
from the given portion, proceed with the remainder as 
before. 

It is required to part off j^ Acres, i Rood, 16 

Perches, inform of a paraiklogram on the ir^ 

regular line AB ; the straight line AB being at 

. right angles to^C and AD^ arpd 810 links long. 



8?^ 



600 



2BC 



^SPi 




A 



D 



280 

14000 

^) 59050 



530 
85 

2650 
4240 

45050 



29525 Offsets to be subtracted 



124 



RULES TO 

.-A » P 
411$ 



17 
696 

6«5 

3480 
taoa 

417^ 

435000 
»95»5 , 

8i,o) 40547,5 '(500bbB£ and AF 
40500 



47 



PART OFF LAND. 



»»5 



It is required to part qffiA. 3 R.on the trregt^ 
lar line AB, 550 links long, inform of a tri^ 
angle ; the two straight lines AB and AC be^ 
ing at right angles. 



\ % 



<ta 
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^ 
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Ki. 


^^^^^^ • 


• ' ^-^^^ 


«n 


 ^^*i* 






8 


. 8 



00 

U5 



Ans* gg8 



it6 



RULES TO 



It is rtquirtd to pwrt off^A^oPin form of a 
jHtrulldogram^ on the irregular line AB looo 
links long ; the straight lines AB and AD, not 
being at right angles. 




E 



^ Ans. 253 
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It is required to part ifff 47 Acres inform of a 
triangle on the irregular line AB, 750 lin^ 
long; the straight lines AB and AD not being 
at right angles. 




Ans. 1108 



X28 



RULES TO 



When the given line is straight, but there are 
Offsets on an adjoining line, and those Offsets 
i^re to be included as part of th^ portion to be 
parted off". 

Rule for the following example of a parallelo^ 
gram at right angles. 

Reject the offsets, and the lines of partition will be 
CD and DB. The irregular figure ABCD will con- 
tain more than the quantity required by the o.ffsets on 
the line AC, to rectify which, find the area of those 
offsets in linksj which divide by the number of links in 
the given line, the quotient will be the length in links, 
which must be taken back from C. to wards A as at £, 
and from D towards B as at F. ABEF will contain 
the quantity required less the shadowed offset. 

What length must be taken on the lines AC and 
BD to part off on the line AB, 500 links long, 
2 A 1 R in form of a parallelogram ; the 
straight lines BD and AC being at right 
angles to AB.  




500 
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AH 

8 1 

4 



25000 



5,00) 2250,00 



45p==AC 150 

46=C;E 90 50 

90 



Ans. 404= AE 13500 



«*- 



 ' ^" i. 140 

100 

loo 70 

70 50 14000 

— — .— 7000 

7000 120 12000 

 100 13500 



12000 2) 46500 



5,00)^232,50 

46=CE 



130 RULES TO 

Rule for the following example of a triangle 

at right angles. 

Reject the offsets, and the line of partition will be 
BC. The irregular triangle ABC will contain more 
than the quantity required, by the offsets on the line AC. 
To rectify which, find the area of. those offsets in links, 
which subtract from the given quantity, what remains 
must be divided by half the given line, the quotient will 
. be the length that must be taken on the line AC as AD. 
' The line of partition will he BD. 

The irregular triangle ABD will contain the given 
quantity less the shadowed offset. 

Jillow the length of the given line AB to be 730^ 
what length micst be taken on the line AC^ that 
the irregular triangle ABC may contMn 2 
acres f the straight lines AB and AC being at 
right angles. 






-'X 






y\y 



.*^*' 
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£0 H300 

js ^^ 200 

 I 
« I 

So \i\cm 



730 A 



Ans. 515. 
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PART OPP LAND. 
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Rule for the follovnng example of u paraUdom 

gram not at right angles. 

Reject the ofiets, and the perpendicular height of 
the parallelogram will bt BC, the poniun parted oif 
would then contain more than the quantity required, by 
the offsets on the line AD. Fiud the area of those 
offsets and subtract from the given quantity, divide the 
remainder by the given line, the quotient will be the 
perpendicular height BF, with which form the paral- 
lelogram as before, the portion ABGH will conuin 
the quantity required less the shadowed offset. 

It is required to part offSA. ^R.on the line AB 
. 800 links long in form of a parallelogram^ 
AB and AD not being at right angles. 



T>9^fi 




Ks 



Ans. 794=«BF 
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9,Umi TO 



The follpi^iiig example of a triangle not at 
right angles^ may be answered by the last rule, 
only observe to divide by half the given lihe^ 

ft ii rrquired to part f>ff^i ucres on the line AB, 
620 links long infoirrrf, qfa triansU^ thejences 
. not being at right anglei.^ ,• • 




Ans. 899, Perpendicular height of the Triangle ABF. 
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When there are offsets on the given line, and on 
an adjoining line, or on two adjoining lines, 
and the offsets are to he included as part of the 
quantity to he parted off: 

Rui E; Let the area of the offsets which are on the 
given line be subtracted from the given portion, and 
proceed with the remainder and the other offsets, as in 
the fornoer examples. 

Allow the length of the given line AB to be 400 
links long ; what length must be taken on the 
lines BD and AF to part off^A. iR. inform 
of a right angled parallelogram ? 

A R 
80 31 40 

• 100 4 80 



8000 13 120 

— T 25000 100 



40 325000 12000 

200 14000 8000 
^ 8000 



800P . 4,00) 3110,00^ 

777=BD 



2) 28000 



14000 






K3 
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RULES TO 




PART OFF LAND. 
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100 
80 

8000 



80 
20 



100 

X40 

I . 

14000 



20 
30 



50 
300 

15000 

14000 
7110 
8000 

a) 44110 
4,00} 220,55 



■•■-■iHMH* 



55=ED 



237 
30 

7110 



777 BD 
55 ED 



7223&>BC 



Itisrequireito part off ^ A. 3 R. 17 P. inf<yrm of 
a parallelogram on the irregular line AB ; the 
straight lines AD and. BC being at right amgles. 




Ans. 5a 3=:AE &. B F 
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RULES TO 



Allow the length of the given line AB to he 600 ; 
tohat length must be taken on the line AC, that 
the irregular ti4angle ABC may contain 3 
Acres ^ 2 Roods? the straight lines AB and 
AC being at right angles. 
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Ans. 96o=AD 
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It is Tjcquired to part off \A. \R. 8 P. inform 
of a paralellogram on the irregular line AB, 
500 links long ; the straight lines AB and AD 
not being at right angles. 



Ilak«««>^ 




S 



Ans, 776=»BF 
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RUL£S TO 



Ji is required to part qff^^ Acres inform of a tri- 
an^le on the irregular line AB 580 links long ; 
the straight lines Ah ipid AD not being at 

right angles. - . 



1020 




^T>nss 



Ans. 872==!BE 
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To part off any portion of a, Field inform of a 
square, 

, I 

Rule. Rediicc the given quantity to links, and ex- 
tract the square root, which will be the length of a side 
of the square required. 

// is required to part off 2 A.^R.iP.on the line 
AJ^^from C tovMrds B inform, of a square. 
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RULES TO 



A R P 
* 3 1 

4 



11 

44 1 
625 

2205 
88a 



z6ji6 



■y 



102 



1045- 



275625 (52§a=CD Ans. 
25. 
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PART THE SIXTH. 

■.  ssssssaaasassssssB' 
TO SURVEY SEVERAL FIELDS TOGETH£]l 

WITH THE CHAIN. 



± 



The foregoing methods of surveying are best 
adapted for single fields ; but if several fields or 
a lordship* is to be surveyed, the field-book 
must be kept in. a different manner. 

To render this method as easy to be under- 
stood as possible, I shall give examples of sin- 
gle fields first, and then df several together. 

The pages of the field-book niust be ruled 
into three columns : it is best to begin taking 
notes at the bottom of the last page and write 
upwards. - 

To survey the Triangular Field ABC. 
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TO SURVEY 



Place three marks at the angles A, B, and C, 
begin to measure at A towards B^ allow the 
length of AB to be 1785. The notes in the 
field-book will stand thus: 



Left of B 



M|m««««taka*M«i 



mmmm»>mn*>'m^>^ 



1785 AB 
at A 



Measure B,C« allow its length to be 907, write 
this above the last notes thus : 



1 



Left of C 



<«i«Mw**a*i 



907 BC 
L of B 



1785 AB 
begin at A 



Measure the other line CA 1400^ which write 
above the last notes thus : 
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End 1400 CA 
LofC 




1785 AB 
. begin at A 

From the above notes, the plan and content 
of the Field may be obtained. 



TO CONSTRUCT THE PLAN 



Draw tjie line AB 1785. 




^7«5 



With the radius BG 907, and B as a centre, draw the 
arc aa on the left side of the line AB, 

With the radius C A 1400(1 and A as a centre, draw 
the arc W, ABC is the plan. . 



A n F 

The Content is 6 1 
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To survey a Trapezium ACBD. 




Measure the four sides and the diagonal AB, in the 
same manner the three sides of the triangle were mea- 
sured, the notes will stand thus : 

/ 

• • 

865 DB 

470 Gate 

R^ofD 



Diagonal 
Begin at 




/' 



With The chain* 
To CONSTRUCT. The Plan* 

Dtaw the Diagonal AB 1 260. 

1260 



MS 



B 



On the right side of it complete the triangle 
ABC. 

1260 




On the left side complete the triangle ADB* 



D 




H6 
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To draw a plan, and find the content of a Field, 
which has five sides. 



D 



£ 




B 
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Measure the five sides and the two diagonalsi| 
the notes in the field-book will stand thus : 



\ 


End 1285 ^^ 
LofE 




555 BE 
I. ofB 


* 

Piagonal 


1640 DB 
R'ofD' 


t 


635 AD 

300 Gate 
R'ofA 


* 
s 


865 CA 
R'ofC 


• 


1840 BC 
R' ofB 

t 


Diagonal 
Begin at 


2020 AB 

A 



u» 
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To DRAW THE PLAN. 



Construct a triangle with the first three lines* 



2020 




B 



With AB for a base and the two following 
lines, construct another triangle ABD. 



D 




fi 
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With DB as a base, and the remaining two 
sides, construct the third triangle DB£. 



D 



1225 




A R P 

Content 15. o 30 



I 3 
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JDraw a plaut and find, the content of a Field, 
from the following notes. 



875 FA 
R'ofF 



Diagonal 



Piagonal 



Diagonal 
Begin at \ 



700 DF 
R'ofD 



860 £D 
R'ofE 



435 BE 
R'o£B 



745 DB 
LofD 



1495 AD 
Lof A 



746 CA 
LofC 



600 EC 
L of B 



868 AB 
A 



"•«• 



<" I . ■' "  ■< 
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Plan. 




L4 
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Drai^ a plant and find the content of a Field, 
Jrom thefollowing nates. 



Diagonal 



Diagonal 
Diagonal 



Diagonal 



Piagonal 



Gate 

Diagonal 
iPegin at 



445 IG 
R'ofI 



780 HI 
R'ofH 



is6o HE 
LofH 



900 GH 
LofG 



1260 OF 
R*ofG 



680 EG 
R«ofE 



1670 FE 
LofF 



480 DF 
lof D 



1825 £D 
R'ofE 



2000 BE 
R' of B 



890 DB 
Lof D 



475 AD 
Lof A 



760 CA 
LofC 



850 BC 

440 
LofB 



1260 AB 
A 



with the chain. 
Plan. 



*ss 




J • 
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TO SURVEY 



In measuring a line which has offsets on the 
left side, note them down in the left column 
of the Field-book ; if they are on the right 
side, note them in the right column. 




• • 
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In measuring from A to B the notes will 
Btand thus : 



Begin at 



o 


545 AB 


«5 


500 


35 


380 


45 


240 


20 


100 


at 


A 






In measuring from A to C the notes will 
stand thus: 



I 



Begin at 



720 AC 





670 


45 


500 


30 


380 


20 


300 


86 


200 


47 


120 


36 


, 70 


20 


A 
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Draw a Plan, andjind the area of a Fields from 
the following Notes. 





500 DB 





 • 


400 


15 




300 


25 


> 


200 


25 




160 
R' of D 


BO 



• 


843 AD 
R'ofA 






745 CA 







405 
260 


30 Gate 



1 


200 
140 ' 
R'ofC 


»5 

20 




808 BC 





\ 


630 

• 

500 / 


25 . 
38 




300 


15 


* 


150 


10 




55 
R« of B 


20 > 



Diagonal 
Begin at • 


976 AB 
A 
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to 

o 



to 

o 



^^_8 




In surveyihg a farm or lordship Consisting 
of several Fields, it is customary to draw a plan 
"of the whole, and then compute the content of 
each piece separately, by drawing ffesh lines to 
divide them into Trapesjiums and Triangles^ 
the bases and perpendiculars of which, must be 
accurately measured by the scale they were 
plotted from ; in doing which, many of the* 
crooked lines may be reduced to straight ones, 
by applying a straight piece of lantern-horn to 
the crooked line in such a manner, that the 
small parts cut off from the crooked figure by 



ts9 
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it, may be equal to those which are taken in, 
which equality of parts included and excluded 
may be very nicely judged of by a little prac- 
tice : then with a pencil draw a line by the 
straight edge of the horn. Or instead of horn 
use a bow made of wire and cane, which can 
easily be applied with one hand, and two dots 
made with the other to draw a line by. 

In this way the work is very expeditiously 
done and sufficiently correct : for such dimen^ 
sions are taken as afford the most easy method 
of calculation ; and amongst a number of parts 
thus taken and applied to a scale, it is likely 
some parts will be taken a small matter too lit- 
tle, and Others too great, so that they will upon 
the whole, in all probability, very nearly bal- 
ance each other. — Vide Hut ton's Mathemati- 
cal Dictionary, Vol. II. Page 553, 
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The following diagram rcpresenu the last 
Field with the fences straightened, &c, accord- 
ing to the foregoing method. 



D 




A R P 

Content 51 29 
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Draw a PUm, and find the area of a Field Jront 

the following notes. 



% 


500 FA 

400 

3»o 

300 
100 

R« of F 




8*5 DF 
LofD 


• 


845 ED 
R'ofE 




'500 BE 
R'ofB 


Diagonal 


700 DB 
LofD 


Diagonal 


815 AD 
LofA 


\ 


505 C A 
400 

8(^ 
60 

LofC 


o 

85 

so 

80 

so 
o 


680 BC 

500 

410 

800 
100 

LofB 


Diagonal' 
Begin at 


825 AB 
A 





so 
Gate 

40 V 

80 
o 





50 

60 

80 
o 
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Plan. 




M 
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TO SURVEY 



Plan with the crooked fences straightened, 




Content .40 3 
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To survey two adjoining Fields together. 




N?2 




Proceed as if they were one Field, in doing 
which, the fence which parts them will be 
crossed three times. Note down in what part 
of the chain-line the crossings are made, by 
drawing lines on that side the middle column 
the fence runs, or on both sides if the fence 
runs on both sides. This will he easily under* 
stood by examining the following notes^ and 
copiparing thifim with the plan. 



Mfl 
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• 




tgto DC 


straight* 




»»45 
LofD 


, 


1050 AD 


• 




780 


, 




LofA 


Diagonal 


2260 CA 


straight  




1000 


k 


o 


R*ofC 




1350 BC 




75 


1065 


* 


100 


760 . 




w 


80 


380 


M 




R* of B 


t 


1 

i860 AB 


• 




1470 


^ 




950. 


\ 





360 


- 


1^0 


A 



501 



Gate 



'Straight 



60 

110 



straight 



Begin 
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TO PLOT THEM. 



Draw the Trapezium ABCD, and the offsets 
as before directed. Mark the place on the di* 
agonal where you crossed the fence, which 
stands thus in the Notes : straight — — looo 
- s traight; 

The words straight^ denote the fence crossed 
runs straight to the end ; and as it is crossed in 
more than one place, there is no occasion to 
measure it unless to prove the Work. 

The Plot will then appear thus : 




Offoj 



Ms 



o% 



OOt 



tM 



TQ SURVET 



Draw4he boundaries touching the extremi- 
ties of the offsets^ ^d it will appear thus : 




Which being cleared of the superfluous markSj 
Scc^ will be finished as in the first figure. 

Find tjie area of each Field separately, by 
Straightening the fences, &c,as before directed. 



T e 
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A R P 

Content of No I9 12 2 14 



Content of No. 2, 11 1 34 



M4 



PROMXSCirOUS OBSERVATIONS AND DIRECTIONS. 



It must necessarily follow, the larger the 
number of Fields, the greater will be the va- 
riety of memorandums and marks. It is impose 
sible to invent a method that will suit all kind 
of Inclosures ; but those who study these notes, 
and carefully lay down the pieces from them, 
may gain such a general knowledge of thi^ 
method, As will enable them to survey by it. 

Most surveyors keep their Field-books in a 
similar manner, but each adopts his own 
marks, nor do any two follow the same method 
exactly. 

The engraved Field-book, which is stitched 
into covers by itself, will be found particularfy 
useful in plotting the two following examples ; 
for the notes are very much disjointed in the 
letter^press, in order to explain them. I^have 
purposely omitted noticing trees, ponds, and 
other appendages! which occur in surveying, 
that the Field-book might have as few incum- 
brances as possible ; for when the learner is ca- 
pable of plotting the lines, offsets, &€, .the 
secundary observations will naturally occur, 
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« 

When the learner attempts to survey several 
Fields together, he must not burthen his me- 
mory with too many lines at first; After a lit- 
tle practice he may lay down the work twice a 
day, when more expert once a day will do* He 
must not be discouraged if his lines will not 
prove ; small variations will always occtir with 
the most accurate, and a Tyro will very fre- 
quently have to measure his lines twice. He 
must not be in haste to begin, but must walk 
over the tract of land two or three times, and 
observe how it can be divided into the largest 
triangles ; for in all surveying with the chain, 
whether of single or more Fields, or ofaParish, 
a chief point to be observed is, to measure the 
largest possible triangles which the case will 
adniit. On the laying down of which triangles 
the accuracy of almost every part must in a 
great degree depend. 

In the following map I have taken care to 
make the lines nieet in the most convenient pla- 
ces, which I was enabled to do from the flatness 
of the land ; but when the land is hilly, or the 
lines so long that one end of a line cannot be 
seen when yoii are standing at the other, a cross 
will sometimes be found useful somewhere be- 
tween the two marks, to determine the direc- 
tion of the Jine,by placing it in such a situation 
^hat both of them may be seen through one pair 



ffO 
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of sights. . But when the two marks cannot thus 
be seen^ great care should be taken to go in a 
straight direction ; to do which, the follower 
should always have at least three poles before 
him in a straight liiie. So soon as he comes up 
to the nearest, he must direct his assistant to get 
in a straight line with the other two, and fix ar 
nothcr beyond the last, proceeding in this man- 
ner till ^the line is finished, which most likely 
will be either on the right or left of the mark 
measured for. 
Or fix all the poles up first and then measure. 



Suppose two lines AB and BC of the Trian- 
gle ABC are measured, and in measuring the 
third line it ends at D, measure the distance 
from D to A, the notes will stand thus ; 



1400 CD 
LofC 



175 to A 



/■ t 
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B 



D 



•175 2cx>: 



!E 




If the line ends at E^ measure the distance 
from E to A, so that EB k one straight line, the 
notes will stand thus ; 



200 



toA 



1370 CE 
LofC 



• It is best to dig holes of difFerpnt shapes for 
marks, in which poles may be placed; if a pole 
be removed by accident the hole will remain. 

In taking small surveys, the different marks 
are easily remembered, but if the lines are of a 
considerable length, the shape of the mark dug 
in the ground must be entered in the Field-book 
thus : . 

A A B> Cv P< £.^FN Gq c=x lo KaLo M+ &c. &u 
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No poles should be left standing but such as 
serve for marks. 

Many pci:plexing errors occur with young 
surveyors^ from changing the rods improperly. 
The leader must not ask for the rods till he 
wants one to^ptit down and has not got one : 
the leader and follower must then let the chain 
drop on the ground, meet each other half way, 
and each of them tell there are ten ; the leadef 
must then return to his place and put down a ' 
jod. It is best to note down every change thus : 
looo, 20OO, 3000, &c ; if this is neglected, in 
measuring long lines an error of ten chains is 
very likely t6 happen. 

If at any time a rod is lost, return to the last 
mark, and measure over again. 

After hAying finished plotting, the fences 
must be straightened, and th^ content of each 
field found, as before directed, which must be 
written down in the plan with ink. To prove 
the work, you must consider the whole estate 
as one large field; the fences of which may be 
straightened, and the area found as in a smaller 
fiqld J which area ought to be nearly the same 
as the sum of the areas of all the fields. 

To make a clean copy of the plan, you must 
place the vellum or paper at the back of the 
origiQalj and lay them on an even surface; 
place weights round the edges to prevent their 
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slipping ; then^ with a fine needle fixed in a 
w^ooden handle, prick the extremities of straight 
lines, and as much of the curved ones as will 
enable you to draw them on the new plan; the 
outline must then be traced with a fine pen and 
Indian ink. Common ink must never be used 
in planning. 

Let the north side of the plan be at the top 
if convenient. 

In order to shade it, rule fine lines across 
with black-lead pencil, at about one-eighth of 
an inch asunder ; let these lines be traced by 
hand very lightly, and insert others between 
them till the whole is properly shaded; re- 
trace the boundaries, and draw the gates, 
trees, hedges, &c. 

Roads ought to be shaded with umber, or 
any other brown ; and water with prussian blue : ' 
not with a brush, but a pen, in tlie same man- 
ner as indian ink is used. 

To find a Meridian line, take a compass 
somewhere in the middle of the estate, and 
observe in what direction the needle points ; 
the true Meridian line will be 22I degrees 
ta the right of the needle, (that being the 
present variation at London). . • 

Another method. — ^Draw five or more con- 
centric circles, about a foot asunder, on ajevel 
piece of ground, somewhere ip the middle of 
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the estate, and in the centre of them fix a pole 
perpendicularly, of such a height, that the 
whole of its shadow may fall within the circles 
from nine in the morning till three in the af- 
ternoon. Watch the. extremity of its short- 
ening shadow in the forenoon, and mark where 
it touches the several circles ; and in the after-* 
noon of the same day, watch the extremity of 
the lengthening shadow, and.nptark where it 
touches the circles. Draw a straight lineAB, 
fig. 5, plate V, touching the two marks made 
oti any one circle ; bisect this line with another^ 
CD, drawn at right angles to it, which will 
pass through the centre, and be a true meri- 
dian ; produce this line both ways till it touches 
some known boundary, it can then be plotted 
in the map, and if it is not in a convenient . 
place, it may be transferred to any' other by ^' 
drawing another parallel to it. 

The best time for drawing a Meridian line 
in this manner is about the 2tti of June, be- 
cause the sun then changes its declination 
slowest, and its altitude quickest. 



^ 
\ 



1 
t 
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To survey the/mr Fields together. Fig. ist, 
Plate Qth. The notes for which -will stand, thus i 



1 


610 10 





» 


500 


30 




850 


50 




850 
R'ofI 


40 



o 


1120 FB 


- 


50 


840 
620 







350 
LofF 


45 


^.r. 50 
4a 

— I 


1145 HG ' 

570 
, 400 




30 



.270 
R' of H 




1 


200 CH© 




Gate 


109 


« 


25 


> 70 
R'ofCo 




Diagonal 

1 


1250 GC 

710 

LofG 
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1310 £Go 


m 


• 


1000 

• 


40 




855 

1 


40 




720 


40 




700 


Gate 




570 


OF to 


. 


380 







LofE© 


20 





1080 £AO 




35 


700 




35 


500 




35 


270 







R^ofE 




Diagonal 


2150 C£ 




% 


^385 


110 


n ^h 

D©sr^ 


835 

R* of C 


1 Stl 




• 1865 AC 


e 


85 


1415 




-Ji? 


1230 


-^— St 


60 


' 990 


1 


J220B 


700 


*, 


Gate 40 


475 


• 


50 


350 


1 


Begin at 


A 





straight 
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When the chain4ines^ offsets^ and other 
marks are drawn^ the plan will appear as in 
PIat€ 5th, Fig. 2d. 

^ Dra,w the boundaries touching the extremi- 
ties of the oflFsets, clear it of superfluous marks, 
and the plan will be finished as in Fig. 1st. 

The ' area of each piece is computed by 
straightening the crooked fences^ as in Fig. 3d. 

Content of N'- 1. 

A R P 

8 2 21 



Content of N*' s. 

A R F 

309 



Cofitent of N*- gf. 

A R P 

5 8 a^ 



Content of N** 4. 

A - R P 

7 1 i I 



• I 



N' 



t78 



TO SURVEY 



Directions^ f or survfying arid planning a small- 
Farm. Plate 6. 

The straight dotted lines divide the whole 
into triangles, and are to be measured with the 
chain. 

The notes for the largest triangle AFK will 

stand thus : 

» 

The first line AF. 



2780 AF 
1560 
1130 
1110 

810 

720 
- 640 

450 
A 



■D 



i4oe 



50 



It) 
•J 

O 

(X 

OS 

o 



Gate 



40 B 



Begin at 



The second line FK. 




30 




S 
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The third lin«KA. 

of 2160 KA 

Gate 2050 

30 1950 

1750 



14 



»79 



^o I = 1 

I < I Ml 
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Construct the triangle wuth the three lines, 
draw the offsets and crossings, it will appear as 
in Plate 7, Fig. 1. Next measure the lines with- 
in the triangle, viz. EG. MQ. QS. SM. RB,CT. 
VD. and HX* The oth^ lines run straight, 
and being crossed in two places need not be 
measured unless to prove the work. 

The notes for the above. eight lines will stand 
thus : 






too "^ 
— 1 - 


2S0 3 


c 

- 


• • 

. 760 HX 

• 






'• 


, 






Gate 


500 










470 






1 



220 


- • 




Gate 


50 






* 







R'ofH- 


1 , 



N2 
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Gate 



lO 
so 

30 
so 

— o 



o 
20 

30 



•!4oV 

gt 




600 VD 
500 

370 
250 

50 
LofV 



690 CT 
400 
R'ofC 



860 Rfi 

550 
385 

ICX) 

LofR 



loip SM 

600 

460 

170 ' 
R'ofS 



, 720 QS 

540 

370 
340 
21Q 

R'ofQ 



o 

o 
26- 



o- 

25 



R 



•straight 
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O 

■N 



toHS 



M 



1710 MQ 
1580 ML 

1330 

»ooo 

400 

R«ofM 



890 EG 

450 
R'ofE 



120 



40 



o Gate 



Then measure the two lines CW and WF. 








1020 WF 


,130 


850 





450 Gate 


J30 


150 





R* of W 





1030 CW 




60 


670 




50 


320 


. 


45 


290 





170 


Gate 


' 100 




40 


LofC 



Path 



-.' 



,N3 
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When the foregoing lines are plotted, the 
ofFsets and crossings marked, the plan will ap- 
pear as in Plate 7, Fig. 2. Draw the boundary- 
lines and it will appear as in Plate 7. Fig. 3. 
Then measure the two lines which will complete 
the next largest triangle Fd and DK. 

The notes will stand thus : 




3000 DK 
2750 h 

730 g 
600 

380 f 

s6o e 

U5 
R«ofD 




';« Ditch 



. « 



>«.«^ 



40 

Gate 60 



Kiver s 



i a^o Fd 

1100 

1000 
740 c 
500 b 

R^bfF 
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Measure the internal lines Hb, Kc, ek, ib. If, 
and fi. Then the two smaller triangles g m h, 
and h p n. The notes for which will stand 
thus : 





840 pn 


40 




700 


50 


. 


440 
100 



60 




L of p 






615 hp 
.400 
100 


10 



20 




Lofh 


4 


f 


1420 mh 







70 n 
R' of m - 






40 


90a gm 
765 




50 


525 






70 


300 
Lofg 


• 




520 h 
R'off 






300 If 




30 


240 




10 


120 




50 




50 
- • R' of L 







• 300 il 




10 


150 







R'ofi 





N4 



1^ 
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«85 





30 




)to Fa 



Gate 



800 

640 

450 
360 

R«of K 



1715 Hb 



X 



Q- 



1580 

1500 

1170 

740 

570 
from H to b 




When the foregoing lines are added to Fig. 3, 
Plate VII. the Plan will appear as in Plate VIII, 
which being cleared pf the superfluous marks, 
the fences must be straightened, and the con- 
tent of each field found as before directed. 
When this is done draw a fresh plan, and add 
the different appendages as in Plate IX. 
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PART THE SEVENTH. 



IN measuring Roads, Woods, and other Places, 
which cannot be conveniently divided into 
Triangles with the Chain, a Mathematical In- 
strument must be used to measure the Angles 
with; and that which I recommend, as the 
best for the use of Schoolboys, is the im'*' 
proved Brass Pocket Box-Cross, Fig. 3, Plate X, 
because it caa either* be used as a common 
Theodolite, Gircumferentor, or Cross-Staff, 
and it costs less than other Instruments which 
are commonly used for the same purpose. The 
graduated Ba^e AB, Fig. 1 an(i 2, is the cir- 
cumference of a Circ]e divided into 360 De-r 
grees, which being screwed to the Staff, and 
the Staff fixed firmly in the ground, the other 
upper part of the Instrument may be turned 
either way by rack- work and pinion at C, 

Fig- 3- ' 

. ' - .1 

To measure an Angle, ABC. Fig. 4, Plate X. 

» 

Place the Instrument over the angular Point B; 
roovethe Pinion C, till the Index of the Nonius E 
(Coincides with the 360th Degree, Look through the 
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Sight which is directly above the Index E, and turn 
the Instrument on the Staff till you can see one of the 
Marks, for Example, A; then screw the Instrument 
fast to the Staff by the tightening Screw; turnthe Pi- 
nion C to the right, till you can see the Right-hand 
Mark C through the same Sights; the Index of the 
Nonius will point but riie Number of Degrees, and the . 
coincidence of a division on the Nonius with one on 
the Circle below, will shew the number of additional 
Minutes (if there are any) which the Ajigle contains. 

Explanation of the Use of the Nonius. 

Let A B represent part of the graduated Circum- 
ference of the Instrument. The Nonius, as it stands 
at C C, Plate X. Fig ;. is lightly, placed to make the 
first Observation with; suppose it stands at D D, 
Fig. 2. after the second Observation, the Index E 
points between the 32d and 3^d Degrees, observe 
which Division of jhe Nonius it is, which exactly or 
nearest coincides with a Division 6n the graduated 
Circumference, as at G,. for that will shew the Num- 
ber of Minutes over the Degrees pointed out by the 
Index E, which in this Example is 21', and the Angle 
contains 32** 21'^ Each Division of the Nonius re- 
presents 3'. ' 

It is obvious if the first Observation had been made 
on the Line B C, the Instrument rhust have been 
turned the other way, and the Index would have stood 
at 327° 39, which subtracted from 366** gives 32'' ai' 
as before. 
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TO SURVEY WITH 



To plot an Angle, (See Figure 5, Plate X.) 

Draw the Line A B, plac^ the edge of a Protractor 
on it, so that the Centre Point coincides with the An» 
gular PointB; then by the graduated Edge prick o5 
the Number ol Degrees, and a Quarter or Half, or 
three Quarters of a Degree inay be pricked off with a 
fine Needle by inspection; but it is best to have acir* 
cular Protractor with a moveable Index and Nonius, 
by which the nun*ber of Minute^/may be pricked off 
with the accuracy of three, or even one Minute: 



In Surveying the Roads and Fields (^ig* 5f 
Plate X,) by measuring the Angles, &c. the 
Notes in the Field Book will stand thus : 
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